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!&m 2 0 0 2 - 0 2 0 6 2 3 ^- v : 1/ 

[^co^f^] LEDIEWIlIlfS 

im^Ml] 'Pta < t & 2 M±<7)LED (Light Emitting Diode) 

im^m 2 ] LW(D£MmfflmHz&±(Dmmk-?*>2> m^m 1 ie^led 

im^m 3 ] LED^IEKj1-^^myrLOffi^5mA-30mAt: ab^» 1 ffi«c<7> 

LEDIE»)IIIS&o 

im^m 4 ] LEDO .^MlSf^ ^{i^^SIHf -SjK X o THJH oj fg&fif 
^ 1 ISm^LEDlEiftHll^o 

[fjf*S5] ^^^-^^LED^^ff-^tC J; oTM^Rlf^l*« 1 fE*t<7)L 
EDlEt!)llIS&o 

1 f£«<7)LEDlEt!)lHlJf&o 

[w*« 7 ] LED^iEKj-r^^m^^ffi^ajt-ep^^T^^is*^ i $m 

(7)LEDIgli)[iI£&o 

[W*^8] #EE(IIS&tmifa#J±Ii]S&-e#S$tL^mJ±^fflv^TLED^^ 

mux-mh-t mm *m-t& mmit z ^lediekj mss tc^ t, led^ierj^^ 
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[0 0 0 1 ] 

IW^It LED£JS»3imc<^£-£&>I<i:-C\ LEDtcJ; oTMS^&m^S- 
iM^a - <!: 7mfg£, LEDIgfJjUIg&tc^i-^o 
[0 0 0 2] 

^*<7)LED<7)|EE&[HS&i: LT(i, mi 5 <7)IUS&EH^£ <fc -) LED ^ HI 
W^ntv>/: 0 BP*>, mMT-l O^im^mEEVDDtVj^^^tL, 5£«8ie 
1 5 ti, SmmEEl 1 <7)tB^jmffiVref[V]i:^/Ll 3 <7>mi±Va[V] (Oil 
l±*mmVi^r& 1 2 ^±iipi LT, Vr ef-Va=0 1 & Z> X n \z h 7 > ? 1 4 «y 

[0 0 0 3] 

::t1i, m^-^^-l t2c7)2 oct)^T-^> ^ft^mEDl 9 <hLED2 0^M£ 
3<7)^fi^Ri3[n]^i-tL(i\ ^/LR13H^m^tI=Va/R13[A]^irLtL^ 0 

mn,Ri3tmtm : rii&h7>i;x? 1 4^1 6c^i^o t • 

0S&2 1 iciot, h -7 ? 1 6 - 1 8^T|W| D#t4-CabtL(i\ 

X? 1 6 tm ZWfaifi F7>y^n7, 18 &»fctiLED 19,20 fcjSSS 

LED 1 9, 2 0 «r8IE*t*Wi!fcIoutl, Iout2f±, (1) 5£-C#x. 

O 

[0 0 0 4] 
[0 0 0 5] 

J: o T, LED 1 9 , 2 0 K«Ei-m«Ettli, t£#L 1 3 Oft £ L < li, *igmi± 1 
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#11 2 0 0 2 - 0 2 0 6 2 3 ^- v : 3/ 

1 co tB # S/±lt £ P Si" 3 - £ TtJtM (OWtiim K fi* Jel" & d rt ? tr # * 0 
[0 0 0 61 

in 1 5 oLEDigiftiaK^m»m^Pdf±, mmmi±®m 1 1 ^> ^n^fgi§i% 1 

(2) ^-e-^-x. ibtt^o 

[0 0 0 7] 

K2] 

Va 

Pd~VDDx x3{W]"*(2) 

J?13 

[0 0 0 8] 

Ltf»U t£*coLEDlEKj!I]jS&-Cli, Mftm^SrTtf^Uti, LEDO«atfl6*T»f 
[0 0 0 9] 

$ * T > LEDIEK) 0S& co * T tffc o 

[0 0 10] 
[H»[l] 

JSLTK, ^^co^<7)ff^^ilIMH*o'v>-C^i-^o ill±$^il 
co^W0*^1-LED|g»j|lIje&T^^o ^m»tcf§^HJS& 15.#W>f^7-[HiE& 
2l£LED19, 2 0 lifi£3fcfc|WpBlT£>&o 
[0011] 

*U>h^7-E»(^h7>^^17, 1 8 tLED^^i-SSg^ 1 , 2 co 
flC^^-vf 4, 5# ? # XZti, Huffi^-I' , 5 fi*^ y-f-f|flJ#PIIJS&3 ri^ 

CO jf ^-mEEVl , V2 (C «t o T ON/OFFfWiP $ ft & 0 
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mm 2 0 0 2 - 0 2 0 6 2 3 ^- v I 4/ 

[0 0 12] 

nv\tv2<Dmi±Z7f;iro Ei2^, vi<hv 2(Dm.i±mmmzmt u vij&to 

VI £ X W2i!)W<D1%lZ, 7 4 y -f- 4 W 5 ^0N1"* £ i"tL{^ LED 1 9 , 2 0 (i3c 
[0 0 13] 

ni£& 1 2 oiti^s^ >r y ^-mmmffi 3 ^msm^^Dtc «t o tit $ ti 
AW^tcjt^r^a-c^* < «bv>/h$v»fc-t&£, (3) ^T^x.<btt^o 

[0 0 14] 

[A3] 

/tt = VDD x — x (1 + 2 x -)[W] • • • (3) 
/?13 2 

[00 1 5] 

o 

Mill ifl H B B /N°^;K7)/<-y ^ 9^ htLTLED t£3fUi1£B# 

i^CLE D «r^«-C^«$** d t K J: «9 MM 

o 

[0 0 16] 

H2-eti > LED 1 9 <t LED 2 0 <^&#\ LED 1 9 <hLED 2 0^ 

ra^^^«^w*«£»tr^rai^»wM^oi^M*sa*t-c<>Av»o ledi 9itzm 

[0 0 17] 

LED£H#5HK^JS£^*l«#<?>JS»§i: Lt, Sfi^A'flVCy * 9 >f h t L 
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&m 2 0 0 2 - 0 2 0 6 2 3 ^- V \ 5/ 

TLED^IH^ ftf±*,lboi £ h *^WimX LED £P#55-*iJ 
^\*Jt£«<J>^ ? &£o *<T>%\z\t^ LED^5H z ^±COH«^0#^#J L 

[0 0 18] 

i 1 tli, h7>y^^l 7, 1 8 (nititUZAj y + 4W5 

113 tc^i-J: 9 fc, *>f y^»J»lHl»3^?>W«-^twJ: ^ 7 1-j^mh 
4 0. 5 0CJ:o-CI>7>y^M 7, 1 8<*>r- h mi±£^ 0 tit & , ffitt 

osto^a** *o 1" * , >r •> f-autip 3 ^ ib -^-vi^non^, h 9 > v 

7 9 1 7 cor- h^f7>y'^^16 h t:fILT, LED 1 9 \zWSL^"SL 

U 'ff-^Vl75 ? L<7)B# > h7>y^? 1 KDY~ Y £VDDH3gM L-TLED 1 9^(01 

y^^iiKfi-^o ifc, y •f-©K«[ll{e&3^'bOff^-V2^ s Hc7)B^, h^v** 
1 8 wy- h £ h s 7>V7s9 1 6 «y- h TOLt, LED 2 0 K««E*aEU 

«-?-V2#LONf, h7>y^^l8W^-F fcVDDKSMfc LTLED 2 0 ^om^ 

[0 0 19] 

L E DC0f&^iJ^±L E D lZlZ5mk^30mmm<vmMZlM-f>&m&$>2> 0 B##ftl 
[0 0 2 0] 

^2W»J(:ov>Tlif^ 0 El 4 (±^Hf^c7)^2<7)||»J^^-tLE 
Dlgt&HIg&tr^^o ^mif^H{^ 1 5, 77 P> h ^ 9-H1S&2 1 fcLEDl 9, 2 
0 {it&*h|WMtT-&& 0 * U> h 5 9-(HS&<7) V?>iS79 1 7 , 18 tLED£ 
®^c"t^^l> 2 0Fli:^^7f4, 575 ? # A^tL, buIEX^ y-f-4 > 5 ti* 
y -^iWfip 0S& 6 <b <7)M-^mEEVl , V2 H«t o "CON/OFFftlJftl $ ti * 0 

iot, vi, v2<Dmfflitziz. &Mmffl*tom-tz 0 

[0 0 2 1 ] 
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#gf 2 0 0 2 - 0 2 0 6 2 3 v : 6/ 

(b) H^^y^mJEVT^v^^-etL^tt^-to «!J^l3S^7<J0mffiV7 
^ 7 wmEEV77& ? 1&v^{±x^ -y ^ftlJf»|DlK 6 0|*lg|5<7)^iillIjE&(7)ji«^T^ 0 

[0 0 2 2] 

me^TF-To 0 6 (a) C»Sf 7 omffiV7**fiv^Sr, (b) Hfiil.HMT-7 
CD«JEV7^v^^^tL-etL^i- 0 ffllfEPSft? 7 0«BEV7**fiv^li^>f y f-flHJfll 
[lIj^6^rt^(^#^^;U^^^^^U-^c7)B^^^$IJf|li-^^i:-C% LED 1 9 
2 0 <7) *JtB#r^cO§iJ^fi50%-50%-e|WI ,£t*ti\ ffiUIMT- 7 ©«ffiV7<QWBEj&*Jfti/? 
i: § fiLED 1 9 ©jft«l$|B! < U LED 2 0 O^ffi^W £;ft < 1" * 0 
[0 0 2 3] 

16tli, LED 1 9 <h LED 2 0*ffiiWC*t$^Ti/>5* f , HBSFfc/^K-taSJ! 
W^rai^twm«i-4»!liI*ttS;ttTfefl|*?JS:v> 0 
[0 0 2 4] 

$>&—7E.fflfflXLED 1 9 tLED2 0 ££?j££«B#?>, EI 4 <£>ffijffi]|nlg& 

6<7)0u^^i-o m@K5 1 (i> ^^-^wmxwm-^o Hufsmsnis&om 

2jOSClti, i-Of^v;Vf;^yu-i' 5 3 <h ^ 5 2 ^Lt, W> 

2Wf^^f^M7'l/-^ 5 4 f:flt$*itv^o l^^f/^yu- 
? 5 3 , 5 4 JiOSCl&tM ? 5 2 WlE^i^i^t) "C h «; iiiffrfr *) , 

[0 0 2 5] 

fflJffllSSH 1 7 <7)«JEtC «t oT, #^vH/^7^?5 3, 54© 

m#vi, v275^b-r^M^^-r 0 

H8 (a)tc«lJ^^7 0SBE**fg:v>B#WVl, V2m/±£, (b) K«Hi|3ifiP 7 
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j±V7^ ? itv^<7)VK V2<nmJ±*ttiJfn7r;-fo $IJ^5aT-7 0mEEV775> ? fg:V^B#t;# 
7'!/- ? K «fc o T£j£ £ tl& ^)^^m^M < & <9 . €ffiV7^V^ 

[0 0 2 6] 

. ^iiS^w#tt^^-t?-^Tii^i- & CI t ^pftg t & & 0 

[0 0 2 7] 
[0 0 2 8] 

H9 (a) tcf|flJ^^T-7comEEV7^fg:V^#(7)Vl, V2mEE£, (b) K:ffrlJf«T7 
wmi±V7^v^OVU V2mi±^^tLW^i- 0 $lJ^^T-7comEEV7^g:v^{i 
> VI \i.\\(D i ^ TLED 1 9 £#B#*;lt£-^ LED 2 0 £ <^$f|jlJ#P 1" & flflJf«T- 
7 6OmEEV7^v>0#(iV2liH<7)$ t "CLED2 0 £1itB# LED 1 9 ^^»J 

[0 0 2 9] 

H»|J 3 fi*tW)LED<7> n vWftj^ 1 oti^B^it jft^LEDcT) ^ 

t}<D^-;?74 hfflOLEDOlgfti^Plfgt^^o 
[0 0 3 0] 

mi o\t^m^%A(D'mmm^7^-fuxi%m]m^xh^o mi t<Dm^>^, ^ 

-f & ^-TLED 19, LED 2 0 C»£ti& Wi^m fcgEft £-&2>Zt &X ^Wli ( 1 ) 
[0 0 3 1] 
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^-v : 



1±®ffil 1 om#mi±iftVref[V]<^i£l]^t£^T£LEDl 9, LED 2 0 lZ : Mtl& 

itz, mi oci3^tPi^ji3 o<^i£^3s?-3 i ^ibc7)fi-t-e$ij^-^-ru 

ffi3 OWfil^©Jt«i-fL{i\ S«t3<t oT^bi-^?t H e 0 <7)#tt^^^-^T, LED 
[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

mi 1 \t*%w<vw l 5<nmMm*^Lm)wmm$&x*$>z> 0 ^m^n^Hi® 1 

5fi, M*<tTOT^^ 0 ;gm»ft!§£0]& 1 5 <7)*mmEIH£& 1 1 ^m^ti, s 
Mrf-l 0 t:fS$titi/^ o #EEH!S&1 0 1 (i, MMUm? 1 0 <7)m/±VDD[V] £ 
, «£ *9iiS^m£VDDU[V]«T 1 0 0 (0lE*#Et^ o H-MI® 1 0 1 ti, m 
&*mm Ltz-f- \ - V • *° > -7°M<7) iwet, 3 >f £ jgffi LfcX'fyf 
^aU-Wt #EE<7)^lfb * HiST* Z&w&ti t£\ II]Jf&^ l± W *> & v \> 
^-HHIS&l 0 lKt±, n 6 OOtB^^^c$tLTi5»5, 

6 O^m^/mJEtc iot, *EEEIj»l 0 1 <7)»j^<7)0N/0FF*$lJ^I1-^o 

-^6 ooy7^»fi:ii, ^m^M^mif&i 5 (nmmmwmk 1 3o^xs 

SST- A# mEEVa [V] /fflflD $^itw4 e 
[0 0 3 5] 

U 1 1 tcjo^T, #EE0£& 1 0 1 li, n >/^-^ 6 OOtB^mflE^v^ § 
> 1" Vref[V]>Va[V]cOB#, &l±W)ftZft^\ ^ > ? 6 0 <Dmjjm 
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'WM 2 0 0 2 - 0 2 0 6 2 3 ^- v : 9/ 

EEsMftufci, Vref[V]<Va[V]<DB#, REMftZWlk-f 2>o ^ 

KffiJfU-f £ c: t t\ »l 1 3 IcaEfi* I=Vref/R13[A] £ %&WiM<vM-J± 

£ ti mEEVDDU [V] TLED & .» nJit£ & & 0 

[0 0 3 6] 

h ^ > * 6 1 ti> v-X-7*o7 mS&T% ^m»St^ 6 3 tiot, 
£ iiLEd 1 9 0^$n"Cv^^lcomi±J: 0 *> , is J: ^- L ^ v^tmEET^o 
£mi±£ V-^^»i-^o h 9 >v** 6 2 & V-X • 7 * nriiK-e, lfflSE 
Y^yy** 6 ioy-x«EE«t <9 is <fc -e L § vMfiKl±±^o fcmi±£ v- 
fin*,, Y^yV7,?\b(Dy-YtYvjy\z>%tiE-fz> 0 h7>vxni 

<h 6 2 <7) t § ^ttiEW^i55 ? f Lv> , Jg^- 1 OSBE , lit?^ L v^EEt&< 
f7Vy7?l 6(oy-Ft K U"f > K^*£-?htztb, Y y > vx * l 6 £ 1 7 

[0 0 3 7] 

Mx. »f, *) *v & 4 * > 2 xmrntm* i oom««EVDD[v] 

m±6DSJ±^ h7>yXM V - ^ W K 19 , flBfc 2 fi3&£k 

[0 0 3 8] 

J 

H12T-1±, 111 1 lbZitmLX^ysSU-? 6 0<D-?4 t^A^^fH, * 7 
■by hffiIiS6 4**, JfA£*i"O>& 0 Ell 1 t?»±, 0»t7t 

t7^7 Mli64^fAt^-tt, $3eiwftft$*aifc**prj||fc4 
£ Q *7-b!y hJB*«<Z>*ffitt*Vofl[V]fc1-*i«r, #EE@S&1 0 1^>0N/0FF$IJ 
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f*P(i, Vref>VA+Vofl^n^ N =r ? 6 0 (DfolJtfM < * «9 , 10 1 ti#EEH) 

ffc£fT<<\ Vref<VA+Vofl<7)0#, rr>/-?lx-? 6 0<7)fctJ;Wg;< ft •) > 10 1 (±# 
Uttj^^ffih-r^o CWJ:^:t^i^ *6t»L 1 3 tciSEtL^mwEii. I=(Vref-Vofl 
)/R13[A] t ft* <£ -? tCfffUf^J ^ ^x^>o 
[0 0 3 9] 

£<Z>*&£\ Vofl[V](i, 3>/^-^6 0<Ot7-t-; h^EEJ: 0 *§vHI 

bi 1 3 {zwmm^TT^o m 1 1 tcom^^. #eehi£& i o 1 mu/mmw* 

fto uy>*V-9 7 0(7), y°"7^Xtjm^mW^^\ 2 (7)m^mEEVerr[V] 

WEVof2[V]*5|v>rt:1Ifc Ltv^,^^ 0 C^Jt^ #EEHIES 1 0 1 OON/OF 
FfflJffiNi, Verr>VDDU-Vof2£>H^ n 9 7 0 (DitiJjtfM < ft «9 > lOlfi 

MfeMftZft v\ Verr<VDDU-Vof2<7)B#, 3 7 0<7)tfU>«:< ft <9 > 

1 0 1 li#0EI&fE:£fflL1-£o *£t/ttl3Kj5lS*i£««tt^ Vref/R13<fc 0 *>/h£i/> 
tlli, MM±iiPStll 2<7)tii^Verr(i, i§S<ft£o mmLMZffiti&mm 
Vref/R13<fc 0 i>jz£y<*t. £ l±, gggitftBSf 1 2 OtB^Verrti, f&<ft£ 0 fl£ 
oT, SJftRlSKifcflSmSEia*, Vref/R13«fc 0 i>'\^Z^t #»±, ^Hif*gfll 2 
<7)tB^JVerr(i, ffi < ft «9 VDDUi: lHZ\e\ CU&t -e±#-f*o ^<7>B#fi, rr>^l/ 
-9 7 0<Dmt)l*M< 4ot^4«-C, #EEE£&1 0 1 (i#JBEtiK^£fr % 
■C, VDDU<^>«JE1B^ § < ft 0 > 5emiJl£IS«& 1 5 3&*«8E*aE-fr& i^C^^t 
^H^fSH 1 2 Offi^fEJEVerrti, &*£T5&*«3 , Verr<VDDU-Vof2<7>H#> =» > 
>^U-*7 0 Officii; < ft «9#EEIhIS&1 0 1 <Dg.]±mftZi¥ik-f &o -Oi^ 

[0 0 4 0] 

11 1, l2»3^l/-?6 OMil 3 on 7 OCIt £rFa> 

[0 0 4 1 ] 

friz, t6<7)»jt:o^T^tl,o 

mtiE^F 2 005-3079050 
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[0 0 4 2] 

mi 4 iz*5&w<Dm6<onMm*7f;-r 0 ii 2c^l, mi ah^j v^-mw 

0i& 3 t X 4 -j f- 4 , 5 £LED2 0 WflP^tLf "l^f HI 1 £ 

l^f&£o £<bK, X^f-yf 7 4, 7 5 7WtJ[]£ftf £ X>f 4 t 74 
, t7 5l±*rti<?timMLX&t), 7 4 y 4 CTv^B#{i^ >T 

yf 7 4(>ffli:Tfel), X^f 7f 4^TIV>tv^B|(±, X-T 7 4 i|^Tv> 
& 0 7^-;f 5t75 i:ov>t & fflUTfr&o 
[0 0 4 31 

*4 y-HWttl|5I(&3lCJ:of , LED 1 9 <hLED2 0 (D&MZM'M-fZ <7>f\ 
^SLTv^LED^Ty - KWEEK X of, #ffiHIS& 1 0 1 <750N/0FF£ftflJfp-f & 

o 

{IL, LED 1 9 <bLED 2 0^>M^i: *>0NOB#K{i, 7, A v + 7 4 t 7 5 U\ [b]B#H 
[0 0 4 4] 

ifc, LED19tLED2O<7)M^OFF0#<7)^^i!jfp^l^< * >f y f-iWflllll 

JE&3<7)ttS^VltV2f0R^ ^tfcl^^L (fiv>) e>B$l±, #j±Hli& 1 0 1 (7) 

[0 0 4 5] 

$ <bK> LED 1 9 ilLED 2 0 fcffltttoK&SS** J: ■? K1Mfll"t*Uf, #M±Hli& 
1 0 10#£Ei6*Ji, #«f^JKNfO^T^$*>«:v^A, #J±0{&k^6f LE 

£*3, LED 1 9, 2 0ti#&c, ffiMMfc£«3-£*!&3SU:&<, itiF&^i&fll 1 
-4WiM:$i i?5 *«lft^rffi*»#x. oft,* fcLEDcogfc & 2 o£JL±fabHidT 

[0 0 4 6] 

[#§?g<7)^jm] 

^^coLEDIEEbUlJE&f (i, $ H B B <^#14K£-;b-t!:f C: f 

[mffi^fw^^] 
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[HI] 

-Jfm%<VW. 1 W^WUOLED|E»JllS&<7)^[II'C^)^o 
[112] 

[1113] 

[14] 

[15] 

[16] 

[17] 

[18] 

[19] 

[11 0] 

inn 

[112] 

*5&m<7)m 5 <7)^»«C0LEDlEE!j|lI!i&<7)mH^l-e*^o 
[113] 

^f§^OH 5 O||Wll<7)LEDlEt{iIaI]^<75^|ll-e^^ 0 
[114] 

[115] 
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3,6 *4 yj-mm®ffi 

4,5 X^fyf 
7 $!Jffll3g^F 

1 5 5emffiLf&£@S& 
19,20 LED 

2 1 ii \yy h 5 7-HI8& 
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[13 3] 
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[14] 




[EI5] 



(a) 



VI 



va 



L H 



P — L 



asm 



(b) 



VI 



V2 



1_F~L 



H |l J h |l | h L p L E 



B*fH 
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[El 6] 



(a) 



VI 



VJ 



(b) 



va 



7] 



t__F t__F L_ 
~^~t_j LJ* L_F t F 



OSCl 



5 1 



4» 



5 2 



[HI 8] 



mm 



^n_F - i_n r 



63 



VI 



V2 



54 



OSCl 



(a) vx 



V 3 



O BC 1 



(b) vi 



va 



FL 



i L 



H 



R 



FL 
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